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Effects of Steam—Dried Hizikia fusiformis Powder
on the Quality Characteristics in Wet Noodles

Young—Ju Ohﬂ, Kwang—Soo Choi
Dept. of Hotel Culinary Arts, Cheju Halla College

Abstract

To establish an optimum formula for processing wet noodles with steam-dried Hizikia
Sfusiformis flour(SHF), it was incorporated into wheat flour by the ratio of 0, 1, 3, 5, 10
and 20% based on a flour weight. Application of 2% mehthylcelluose(MC) to improve the
texture of noodles mixed with SHF was also attempted. Evaluation was performed on the
dough rheology and wet noodle quality, such as cooking characteristics, mechanical texture
properties, sensory value and shelf-life. Water absorption rate of the composite flour
increased lineady as the content of SHF increased from 1% to 10% and noodle sheet-
formation was also acceptable in the same content level. The weight and volume of cooked
noodles were decreased, and turbidity of soup was, if exceeding more than 5% of SHF,
increased constantly. However, these problems could be remarkably resolved in SHF plus
2% MC. Texture profile analysis of cooked noodles showed an increase of hardness,
gumminess, and chewiness up to 5% SHF. The results of sensory evaluation showed that
cooked noodles containing 5% SDF were acceptable as much as wheat four noodles in
terms of color, texture, taste and flavor. Based on cooking properties, rheological and
sensory evaluation, addition of 5% SHF plus 2% MC was suggested to be suitable for
making wet noodles, of which the shelf-life was estimated to be 8 days at 5T.

Key words : Hizikia fusiformis flour, wet noodle, rheology, shelf-life.
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{Table 1> Condition of operation in texture profile analysis

Instrument XT. RA Dimension V3.7A Texture Analyze
Test type T.P.A

Sample area 78.5mm

Test speed 0.5mmv/s

Time 2.00s

Distance 50.0%

Force threshold 20.0g
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{Table 2> Water holding capacity(WBC) of Hizikia fusiformis powder and wheat flours

Powder size Flour WBC(%)"
80 mesh Hizikia fusiformis 232+44.18"
100 mesh Hizikia fusiformis 253+5.12°

wheat 21143.05°

1) Mean+SD (n=3).
2) Mean with different letter are significantly different by Duncan's multiple range test (p<0.05).

2. =BISO| Ui BN S
FEE(0~20%)2 MC(2%)] 7kl ofd Bakie] vt 94 sd& S 2

b= <Table 3>3} 2okt =, 3 B2k Hrleko] Zobake= A1 7ho] F718k9

or, MC A7P7h el & d&= vehliAl do. w974 MGI7pt =

AAANZ LM, 20% 2 H7kes Fudd] dkso] PRI, 28y MGE 37kt
o < |

{Table 3> Effect of different Hizikia fusiformis amount and methylcellulose (MC) addi-
tion on optimal water addition and sheet formation in noodles

e MOmam O i

0 None 4954427 good
None 53.5+3.4 good
: MC 53.8+2.1 good
None 56.8+1.6 good
} MC 57.5£3.2 good
None 60.1£5.1 good
: MC 60.7+4.6 good
None 65.4+2.7 bad
10 MC 67.2+3.3 good
None 70.3+£3.4 bad

20
MC 719452 good

1) 2% MC addition.
2) MeantSD (n=3).
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{Table 4> Cooking quality of noodles containing various Hizikia fusiformis powder and
2% methylcellulose(MC)

Cooking MC Hizikia fusiformis content(%)
characteristics addition 0 1 3 5 10 20
. 164.4° 16852  168.8* 1585 151.8%  149.7°
one
Weight of +147”  +116  £135 123 125  +158
cooked noddle(g) Mo 167.5 1658  1592° 1609°  160.1°
) £13.1 £127  £135  +132 £16.9
N 150° 155° 156 145° 140° 140°
one
Volume of £13.5 £12.7 £148  £134  £129 £16.1
cooked noodle(mL) MC 153 156 154 151 149
) £12.5 £143  £112 108 £15.7
N 0.15° 0.12° 0.13° 0.14>  021® 0.25°
idi one
Turbidity of £0.02 4001  £002  +001 003  +0.05
cooked water
(OD. at 6750m) MC 0.011°  0016® 002  0.02° 0.02°

+0.006  £0.008  +0.005 £0.007  +0.005

1) Mean+SD (n=3).
2) Mean with different letter are significantly different by Duncan's multiple range test (p<0.05).
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<Fig. 1> Effect of different Hizikia fusiformis contents(steam-dried Hiziki; SDH) and 2%
methylcellulose(MC) addition on hardness (dyne/cmz), adhesiveness, cohesiveness, springness,

gumminess(g), and chewiness(g) of the cooked noodles( [ : SDH,

AN

A= vE_tﬂ—

o] H7h S Delsto] Alad S| WAl APHs (Table 554

SDH+2%aMC).
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{Table 5> Sensory evaluation of cooked wet noodles with various Hizikia fusiformis pow-
der and 2% methylcellulose(MC) addition

Sensory MC Hizikia fusiformis content(%)
characterstics addition 0 1 3 5 10 20
2.5° 2.7 3.1° 3.8 2.5° 1.8°
None 1
+0.74 054 046 073 +0.83  0.92
Color
2.6° 3.2% 3.6" 2.6° 22°
MC -
046 038 047 2072 0.52
3.0° 2.9® 3.0 3.5° 2.4% 2.1°
None
+1.07 £1.51 £1.06 052  +1.04  +0.78
Flavor
3.0° 310 3.2° 2.0 2.0
MC -
094 085 099 074  +0.86
32% 3.1° 2.8 3.5° 2.7 2.1
None
+1.17 £1.06  £092  +1.06  +0.81 +0.89
Taste
3.5 3.1 3.7 3.1 3.0
MC -
£124  £128 139 094  £1.13
3.3° 3.6 4.0° 3.6 43" 41"
None
£1.08 £1.01 £1.65  £1.19 102 4219
Hardness
3.0° 3.4 3.9% 42° 4.0
MC -
£1.01 £146  +£1.04 189 4214
3.9%® 41 2.9° 3.4 29° 2.0¢
None
£1.14 £093 064  +£1.07  +1.08  +0.98
Chewiness
3.7 4.1 35 34 3.7
MC =
+1.16  +1.57 146  +1.03  +2.25
37 29 2.4 2.8 23 24
None
£1.63 £1.72 £125  £128  £1.63  £1.49
Gumminess
3.1 35 3.2 3.7 3.0
MC -
£168  £124  £157 189  +1.58
32 3.3% 3.3 3.8 2.4 2.0°
None
+1.84 £1.75  £1.61 £1.83 174 +127
Overall quality
2.8 33° 4.1° 2.7b% 2.5°
MC -

+1.46 +1.52 +1.21 +0.99 +1.13

1) Mean£SD.
2) Mean with different letter are significantly different by Duncan's multiple range test (p<0.05).

o A% (color), FH(flavor) 2 B(taste)e 5% A7} el 71 FL A4E er
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{Table 6> Conrelation coefficient mechanical and sensory characteristics of noodle with
various Hizikia fusiformis powder

Sensory Overall
Color Flavor Taste Hardness Chewiness Gumminess R

Mechanical quality
Springiness 0292 0223 0254 - 0.445" 0.252 0.265 0.284
Gumminess 0.050 -0.006  0.025 03917 -0.178 -0.037 0.051
Cohesiveness 0258 0247 0227 04927 0.307" 0211 0.284
Hardness -0.042 -0.107 -0.059 04567 - 0.223 -0.104  -0.076
Chewiness -0.185  0.058  0.104 0.297 0.094 0.039 0.126
Adhesiveness 0026 0013  0.186 0.326" 0.038 0.028 0.016

p<0.05, **p<0.01,
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{Table 7> Conelation coefficient mechanical and sensory characteristics of noodle with
various Hizikia fusiformis powder and 2% methylcellulose (MC)

Sensory

Color Flavor Taste Hardness Chewiness Gumminess Over.all

Mechanical quality
Springiness 0.107 0.115 -0.163 -0.375* 0.204 0.071 -0.067

Gumminess 0.053  -0.127 0.087 0.198 0.164 -0.048 0.213

Cohesiveness 0.079 0.205 0.034 -0.487**  -0.281 -0.114 0.040

Hardness -0.046 -0.330 0.038 0.416* 0.190 0.053 0.051

Chewiness 0.112  -0.235 0.087 0.043 0.041 -0.076 0.215

Adhesiveness - 0.056 - 0.303 0.119 0.358 0.214 0.028 0.023

p<0.05, **p<0.01.

o] 47 BAE VehReh BRwe) F7k £2 Dejsle] A2 Tl 2% MC
<
q

E AW Fe] Z1AE AR e IeAAER ] Ad# FAl= (Table 7o A4S
ukel o), WeriAte] Ame= 71AA S ' 2 S0l et Fo A
W #A 2ela Axe] tiete] o] WAE VR

7. A2 22 Dt MO MEAE

AH(G% 5 2 + MC 2%)S Alx3gk A5 PE] F4ste] 5, 20T9] 3-27]9
109 Bt AgslAA S48 243 2o <Fig 209 2ol it o Y54

=
[
AR08 FIhEIEoM, 1 SE ST e 20T oF 4 = Wit

{Table 8> Estimated shelf-life(days) for noodle added 5% Hizikia fusiformis powder and
2% methylcellulose(MC)

Storage(days)
Temperature
Bacteria” Mold Off-flavour
20T 22+0.27 43+0.1 3+0.5
5T 784037 2124127 10:0.9™

1) Estimated days attaining to the bacterial number of 1,000,000.
2) Mean+SD.
3) *** : p<0.001.
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<Fig. 2> Change of the number od total bacterium in noodle added 5% Hizikia fusiformis
powder and 2% methylcellulose(MC) during strorage at S'C(Hll) and 20 C(@).

] A Aol th2Al et 20Tl & F3olrF AT th o3 7F HAYg v
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